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In the Losimingori region in Tanzania, Maasai women and children often walk to fetch water from nearby natural water bodies. Over
the last five years, our team has deployed water harvesting solutions in the area. The team aimed to survey 35 families/individuals,
representing approx- imately 500+ Maasai tribe members, to evaluate the impact of the first 100k liter rainwater harvesting unit’s
effectiveness, deployed in 2022. The study included qualitative and quantitative questions and was conducted in Swahili with the
help of three local Maasai community members. The study found positive impacts on women and children’s education, sanitation,
and quality of life. The direct effects of eliminating 7-8 hours of walking per day for 1500+ women and school children has
resulted in investment in economic activity and agriculture and increased school attendance. Based on our survey data, we are
expanding plans to deploy additional rainwater harvesting solutions that affect the Maasai’s daily lives and the well-being of over
30,000 Maasai. Our team plans to scale these projects with multiple rainwater harvesting solutions [large, medium, and small
units], including solar-powered water filtration units. The plan is to support 30,000 Maasai living across 500+ sq. miles. The local
community established a water council to ensure continued maintenance and fair use of the water harvesting units. Access to clean
water is a problem impacting a significant portion of the world population. Learning from this survey highlights how access to
clean water can impact a community. Policymakers and practitioners should consider the potential benefits of such interventions
when designing programs to address water scarcity and improve the livelihoods of communities in similar contexts.

Background

Over two billion people worldwide cannot access clean water1.
This is a significant challenge for indigenous tribes and
communities in Africa. A person in the US uses between 80
to 250 gallons of water per day2. A Maasai uses less than ten
gallons per day. Surprisingly, the annual rainfall in Tanzania is
higher than the annual average in the United States3. Yet, the
Maasai women spend up to nine hours daily fetching water. In
addition, livestock, a significant part of their livelihood, also
need access to water, with over 30,000 Maasai distributed across
a few 100 sq. miles. In Monduli, there is a vast dependence on
access to water from the local Nanja Dam, specifically water
access during extreme drought months (June to Nov).

Maji Wells is a not-for-profit organization based in the US
focused on supporting the Maasai community in water, health,
and education. "Maji"means water in Swahili. Mbayani Tayai,
a local Maasai community member, founded Maji Wells. The
100k liter water harvesting unit was deployed with the help
of Maji Wells. The funds were raised by many supporting
contributors, including the two authors of this paper. Funds were
raised through many channels, including online social media
platforms, phone calls, and email outreach.

Taneja and Yuvraj Taneja fundraised $20k in 2021 to
contribute to this ini- tiative. Maji Wells used local contractors

Figure 1: 100k Liter Water Harvesting Unit
[Completed June 2022]

Table 1: Average water consumption per day per capita across
multiple countries and the Maasai
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and Lions Club Arusha’s support to plan and install the 100k liter
water harvesting unit for the Maasai community in Losimingori
(Fig 1). A group of 5 US high school students led by Roshan
Taneja and Maji Wells evaluated the impact on the community
by surveying 35 families/individuals representing about 500+
Maasai tribe members. The unit was installed in June 2022; the
data was collected in December 2022. The ulti- mate goal of the
research was to understand the impact of the water harvesting
unit on the finance, education, and culture of the Maasai of the 6
months since its installation. The findings of this study shed light
on the effectiveness of the water harvesting unit in addressing
the water needs of the Maasai people. It also emphasizes its
broader impact on the community of the approximately 4500
people who use it.

Literature Review

Rainwater Harvesting

When considering the method of water distribution, two methods
seemed most obvious. The two possible options are water
wells or rainwater harvesting. Due to the over-drafting of
groundwater, the area surrounding Arusha city has incredibly
low or nonexistent water tables4. These shortcomings, In
addition to Tanzania’s high rainfall (Tab 1), rainwater harvesting
is the most economically viable5 and sustainable.

Rainwater harvesting is a method of collecting and storing
rainwater for future use, and it is gaining traction as a
sustainable water management system glob- ally. It provides
a decentralized, low-cost solution to water scarcity, specifically
in areas with absent or unreliable conventional water supply
systems. Rainwater harvesting is an easily affordable way to
access clean water without filtration or other means of cleaning
the water. Developing and developed nations have

raised interest in rainwater harvesting technologies in the past
few years. Due to the unpredictable nature of natural disasters
and weather patterns, rainwater harvesting units have proven to
be a useful way to alleviate the water strain in these areas. The
method is particularly advantageous in regions with variable
rainfall patterns, as it can buffer against periods of extreme
drought. A house that captures 300ml of rainfall on 60 square
meters of the roof could provide up to 50 Liters of water a day6.

Economic and Social Impacts

Regularly available clean water has profound impacts on both
economic and so- cial life. In Ghana, reducing water fetching
times has been linked to increased school attendance among
girls, who no longer have to miss school to collect water7.
Similarly, in Cambodia, providing safe drinking water through
RWH systems has reduced absenteeism among schoolchildren
during the dry season8.

Figure 2: Demographics of Interviewees

Environmental and Technical Considerations

Environmentally, RWH contributes to groundwater recharge,
reduces surface runoff, and mitigates the risk of floods. It is
also an adaptive strategy to climate change, offering resilience
against weather extremes. Technically, the success of RWH
systems depends on factors such as the design and capacity of the
storage units, the quality of collected water, and the maintenance
practices in place5.

Procedure

To ensure the most uniform dataset, demographic information
was collected from those interviewed: 46% were women, 23.3%
were older males, 23.3% were "Moran"(Maasai young boys
who are the tribe’s warriors between 15 and 25), and 7-8%
consisted of children(Blue) (Fig 2). Notably, a significant
proportion of the interviewees (approximately 80%) were
interviewed at or near the water harvesting unit. To mitigate
potential bias from interviewing respondents near the water
harvesting unit, efforts were made to balance perspectives by
inter-viewing individuals far from the unit. However, logistical
constraints limited the ability to achieve a fully representative
sample. Much of the Maasai community is inaccessible by
road; therefore, interviewing outside of the Water harvesting
units takes hours of walking several miles to each home.
Due to limited time and resources, interviewing at the water
harvesting unit provided many community members who used
the units. The team collected a selection of both qualitative
and quantitative statistics. The qualitative data included open-
ended responses about how the water unit affected daily life,
perceptions of water quality, and changes in community dy-
namics. Respondents were asked to describe their activities
with the extra time saved, the uses of water at home, and any
perceived improvements in their qual- ity of life. This narrative
data provided rich insights into the personal and social impacts
of the water units.

Quantitative data encompassed measures such as the amount
of time saved by not walking to distant water sources, the
frequency of water collection from the unit, and the volume
of water collected. These metrics were crucial for assessing the
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practical benefits of the water units in terms of efficiency and
usage patterns. Additionally, data on the distance from the water
unit to respondents’ homes, the duration for which collected
water lasts, and the specific uses of the water at home were
gathered to understand the logistical and functional aspects of
water usage.

The team did not collect a baseline comparison before
implementing the water harvesting unit. The statistics on "Time
Saved"and "current time"walking for water accurately estimate
the initial time spent walking for water.

Potential Biases

There are several potential biases to be mindful of in this study:

• Location Bias: Since most interviews were conducted near
the water harvesting unit, there is a potential bias toward
responses from those who regularly use and benefit from
the unit. This could skew results toward more positive
feedback about the water unit’s impact.

• Selection Bias: The convenience sampling method used
due to logistical constraints may not accurately represent
the broader Maasai community. Those interviewed at the
water unit might have different experiences and opinions
compared to those living farther away who were less
accessible.

• Response Bias: Respondents might provide socially
desirable answers, especially if they perceive that positive
feedback could lead to more re- sources or support from
the researchers.

• Interviewer Bias: The presence and behavior of the
interviewers could influence respondents’ answers. Efforts
to minimize this bias included training interviewers to
remain neutral and consistent in their questioning.

Results

Preexisting studies show that the Maasai walked nearly 60km
daily for water collection9. Given the metrics for "Time
Saved"and "Current time spent"walking for water, the estimated
time spent walking for water is nearly 9 hours a day on average.

One of the key findings of this study is that 96% of
those interviewed reported using the water harvesting unit as
their primary water source during the drought season. Maasai
community members collect water between 3 am and 10 pm10.
During the drought season, the water harvesting unit supports
4000+ community members. This underscores the importance
of this unit in the daily lives of the Maasai people, particularly in
areas where access to clean water is limited during the drought
seasons. The use of the water harvesting unit as the primary

Figure 3: Impact on time saved walking for water after construction.

source of water was consistent across different demographic
groups, suggesting that the water harvesting unit is an effective
and widely accepted solution for addressing the water needs of
the Maasai people.

The team found that 67.8% of Maasai interviewed continued
using the wa- ter harvesting unit during the rainy season,
indicating that the unit is helpful beyond just the dry season.
Additionally, 82% of Maasai interviewed reported that they no
longer had to walk long distances to fetch water from other
sources, saving them valuable time. The median time saved
daily was approximately 7 hours (Fig 3). When asked what this
extra time helps them do, some reported preparing jewelry to
sell, while others harvested crops or cared for young boys and
girls. Cleaning clothes and fencing were also mentioned as daily
activities (Fig 4).

Our team also investigated the impact of the water harvesting
unit on education. Three teachers [who taught in the local
school about 1 mile from the Water Harvesting unit] reported
that students came to school more cleanly and observed kids
coming to school more often. Other research has also linked
a positive impact on school attendance with access to water.7

Identified that "halving of water fetching times increases girls’
school attendance by about 7 percentage points on average,
with stronger impacts in rural communities"while studying the
relationship between hauling water and education in Ghana.8

found "a strong association between providing free and safe
drinking water and reduced absenteeism, although only in the
dry season."In addition, the same teachers claimed to have seen
an increase in the enrollment of new students. Although the exact
reason is unclear, it’s likely due to Maasai parents no longer
requiring their children to haul water. This suggests that the
availability of clean water positively impacts children’s health
and education outcomes in the Maasai community. Furthermore,
100% of Maasai children who did not attend school before
the installation of the water harvesting unit reported that
their younger siblings were now being sent to school. This
highlights the potential ripple effects of interventions like the
water harvesting unit, which can positively impact the wider
community.

These findings suggest that water harvesting units can have
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Figure 4: Re-allocation of time per day (hrs)

a significant im- pact on the daily lives and well-being of the
Maasai people. Policymakers and practitioners should consider
the potential benefits of such interventions when designing
programs to address water scarcity and improve the livelihoods
of communities in similar contexts. A plan is being developed to
introduce a uni- versal water harvesting unit. The current water
harvesting unit contains 100,000 liters when full. It would empty
3-4 days later, especially if all the members of the villagers
depended on it. However, it is essential to note that the effective-
ness of the water harvesting unit may depend on factors such as
its proximity to households, the quality of the water collected,
and the maintenance and upkeep of the unit over time. These
factors should be considered when evaluating the impact of
water harvesting units on the lives of the Maasai people.

Discussion

Given the clear and robust positive evidence of the Water
Harvesting Unit, three additional projects have been designed
and executed between Nov 2022 and Feb 202311. These impacts
will be measured in the next 6-12 months. Specifically:

1. Another 40k litre Rainwater Harvest Tank in Losimingori
(Fig 5).

2. A Water filtration system (Fig 6).

3. Harvesting rainwater for irrigation (Fig 7).

The water filtration system has been deployed in the village of
Engirgiri, in Losimingori. The filtration unit cleans water from
the local dam (man-made water ponds). This project was done
with the villagers and the local water committee. The system
uses simple technology, including the dam’s water, two plastic
tanks, an automatic solar water pump, Aluminium Sulphate,
and Chlorine (Currently, at Maji Wells, a universal standard
operating procedure (SOP) is being prepared, which will be a
step-by-step, repeatable procedure. The SOP would organize the

Figure 5: Water Harvesting Unit of 40k Litres
[completed Feb 2023]

“must know” and “how to do” for the project – like a blueprint,
guidelines, or operations manual.

For the Irrigation system, local farmers are empowered to
create small ponds/ dams on their farms (pieces of land), harvest
rainwater on the surface, and later use the harvested rainwater for
irrigation during the dry season, plus introduce Poultry farming
as a livestock alternative, which will not demand much water.
This is a pilot project that the team wants to expand across all
farmers. In addition, daily meteorological statistics for better
data on local rain/dry days and seasons will be used to design
the right size of water harvesting units and plan the locations for
new water units.

Water councils have been established to ensure the
sustainability and fair usage of the water harvesting units. The
community’s involvement in the maintenance of the units makes
the whole initiative more scaleable and independent. These
councils, composed of community members living closest to
the water harvesting units, manage the units and oversee their
maintenance. A small fee (approx- imately $0.15 per liter) is
charged when individuals draw more than 20 liters from the tank.
The funds collected are used to maintain the units and, during
the dry season, to hire water trucks from the city to refill smaller
tanks that run low on water. The team also started measuring
daily meteorological statistics for better data on local rainy/dry
days and seasons. This will help design the right size of water
harvesting units and appropriately plan the locations for new
water units.

Conclusion

In conclusion, this study evaluated the positive impact of a
100k liter water harvesting unit installed by Maji Wells for the
Maasai community in Losimin- gori, Tanzania. The research
found that the water harvesting unit was widely effective and
accepted by the community. Additionally, the availability of
clean water positively impacted children’s health and education
outcomes, increas- ing school enrollment. The study underscores
the importance of effective water management techniques to help
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Figure 6: Water Filtration [completed Feb 2023]

Figure 7: Water Harvesting Irrigation [completed Feb 2023]

communities like the Maasai cope with climate change and land
degradation challenges. It is essential to acknowledge that many
challenges still need to be addressed to ensure the sustainability
of such solutions and interventions. By taking a holistic approach
and involving the community in the planning and implementing
such interventions, the benefits are long-lasting and contribute
to the overall well-being and resilience of the community. In
light of these findings, the program will continue to expand its
impact via multiple projects: a subsidiary program that scales to
1000+ Maasai families [Bomas] impacting 15,000 population,
additional filtration system for smaller dams, and placing more
water harvesting units over the Monduli dis- trict, aimed at
expanding the reach of these interventions and improving the
livelihoods of 30,000 Maasai people in Monduli, Arusha region.
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